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Peptides related to the vertebrate tachykinins have been isolated from extracts of the locust 
brain (Schoofs et al., Insect Biochem. Molec. Biol. 23: 859, 1993) and whole blowflies 
(Lundquist et al.. Peptides 15: 761, 1994). These so called locustatachykinins (LomTK-I-IV) 
and callitachykinins (CavTK-I-H) are known to increase the frequencey and amplitude of 
spontaneous contractions of hindgut muscle in the cockroach Leucophaea maderae. The 
endogeneous cockroach tachykinins, however, have not been identified until now. Since 
immunocytochemistry (ICC) with an antiserum raised against LomTK-I has indicated an 
abundance of neurons in the L. maderae nervous system and intestine (Muren et al., Phil. 
Trans. R. Soc. Lond. B 348: 423, 1995), we decided to isolate the native tachykinin-related 
peptides. 

Using a newly developed radioimmunoassay (RIA) for LomTKI and the L. maderae 
hindgut contraction bioassay, we isolated five tachykinin-related peptides from an acidic extract 
of 600 midguts of L. maderae. These peptides which were designated LemTK-1-V, are 
structurally related to peptides isolated from the locust and blowfly, but showed a somewhat 
larger variabilty in their amind acid sequence (including the carboxy terminus). All five 
LemTKs are myotropic and induce increases in the frequency of spontaneous contractions and 
increase the tonus of hindgut muscle. In the RIA we could show that also the hindgut contains 
tachykinin-like material and with ICC tachykinin immunoreactive fibers derived from the 
terminal abdominal ganglion were found to innervate the muscle layers of the hindgut via the 
rectal nerves. These findings indicate that the LemTKs may have a physiological role in 
regulation of the hindgut contractility. Their action(s) in the midgut are not yet known. 

With the same technique as outlined above, we also isolated tachykinin-related peptides 
from 1000 dissected brains of L. maderae (their structures are presently being determined). A 
combination of RIA and immunocytochemistry (ICC) revealed an abundance of LemTK-like 
peptide in the central nervous system, suggesting important roles in modulation of 
neurotransmission. From the ICC it appears that the LemTKs may have distributed functions; 
they may be released in many different types of circuits both in sensory, integrative and-motor 
neuropil. Some putative central functions can be suggested from comparative studies of 
distribution of LomTK immunoreactivity in other insect species and it is also apparent that in all 
species studied, except a moth, no neurosecretory cell systems of the brain and ventral nerve 
cord seem to utilize tachykinin-related peptides. 
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